Both avoidance of individuals with cues of infectious illnesses and stigmatization of other types of individual (e.g., obese individuals) are hypothesized to reflect infectious disease avoidance. However, direct empirical tests of this hypothesis have been somewhat rare. Consequently, we tested for possible relationships between subscales of the Three Domain Disgust Scale and stigmatization of individuals with one of three mental health conditions (schizophrenia, skin-picking disorder, or sexual sadism disorder) in a sample of 117 participants. Scores on the pathogen disgust subscale of the Three Domain Disgust Scale were positively correlated with stigmatization of these mental health conditions. By contrast, scores on the sexual and moral disgust subscales of the Three Domain Disgust Scale were not significantly related to the stigmatization of mental health conditions. When analyzed separately, there were significant positive effects of pathogen disgust for skin picking and sexual sadism, but not schizophrenia. These results potentially implicate overgeneralization of infectious disease avoidance in the stigmatization of individuals with mental health conditions.
Introduction
People tend to avoid stigmatized individuals, such as those with prominent birthmarks or physical disabilities (reviewed in Oaten et al. 2011; Murray and Schaller 2016) . People also tend to avoid individuals displaying signs of infectious illnesses, such as facial lesions (Murray and Schaller 2016) . Because the costs of false-negative identification when assessing our environment for pathogens are likely greater than the costs of making false-positive identification ("the smoke detector principle," Nesse 2005), Oaten et al. (2011) proposed that both types of social avoidance (avoidance of individuals displaying signs of infectious illnesses and stigmatization of other types of individual, e.g., obese individuals) reflect a common underlying mechanism: infectious disease avoidance. In other words, Oaten et al. (2011) suggested that the potentially "over inclusive" nature of avoidance of individuals displaying signs of infectious illnesses contributes to the stigmatization of other groups of atypical individuals (see also Kurzban and Leary 2001; van Leeuwen et al. 2015; Park et al. 2007 ).
To date, there have been relatively few direct empirical tests of Oaten et al.'s (2011) hypothesis. Park et al. (2007) found that concerns about infectious illnesses (assessed using the Perceived Vulnerability to Disease Scale, Park et al. 2003) were positively correlated with the extent to which both men and women stigmatized obese individuals. Similarly, Lieberman et al. (2012) found that scores on the pathogen disgust subscale of the Three Domain Disgust Scale (Tybur et al. 2009 ) were positively correlated with the extent to which people stigmatized obese individuals, although this pattern of the result was observed in women and not men. Positive links between scores on the Perceived Vulnerability to Disease Scale and stigmatization of individuals with non-infectious physical disabilities (e.g., leg amputations) have also been reported (Park et al. 2003) . However, other work has implicated disgust in attitudes to homeless people and outgroup individuals, as well as political ideology (Brenner and Inbar 2014; Clifford and Piston 2017; van Leeuwen and Petersen 2018) .
If Oaten et al. (2011) are correct that pathogen disgust contributes to individual differences in the stigmatization of atypical individuals, the association between pathogen disgust and stigmatization may not occur only for people with physical ailments. Indeed, overgeneralization of pathogen disgust might also contribute to the stigmatization of people with mental health conditions. To the best of our knowledge, this possibility has not yet been subject to a direct empirical test.
In light of the above, we investigated the possibility that overgeneralization of infectious disease avoidance similarly contributes to stigmatization of individuals with mental health conditions, here we investigated the relationships between each component of Tybur et al.'s (2009) Three Domain Disgust Scale (pathogen, sexual, and moral disgust) and individual differences in the stigmatization of individuals with three different mental health conditions: schizophrenia, skin picking disorder, and sexual sadism disorder.
Methods
One hundred and seventeen participants (26 men, 89 women, and two participants who chose not to report their sex; mean age = 24.08 years, SD = 9.09 years; four participants chose not to report their age) took part in the study. Each participant completed Tybur et al.'s (2009) Three Domain Disgust Scale and the AQ-27 from Corrigan's toolkit for evaluating programs meant to erase the stigma of mental illness (Corrigan 2008) . Participants were recruited from the University of Glasgow Psychology Participant Pool. With 117 participants, we have 80% power to detect r =~.26 (at alpha = .05).
The Three Domain Disgust Scale is a 21-item measure that asks participants to rate each of 21 actions from not at all disgusting (0) to extremely disgusting (6). The actions were divided into three domains: pathogen disgust (e.g., stepping on dog poop), sexual disgust (e.g., hearing two strangers having sex), and moral disgust (e.g., deceiving a friend). Scores on each subscale are summed and higher scores indicate greater disgust on that subscale. Mean scores and reliabilities for each subscale are given in Table 1 .
The AQ-27 is a 27-item measure that assesses nine aspects of stigmatization (blame, anger, pity, help, dangerousness, fear, avoidance, segregation, and coercion) of an individual described in a vignette. Responses are made using a 1 (not at all) to 9 (very much) scale. Each participant completed this measure three times: once for an individual described as having either schizophrenia, or skin picking disorder, or sexual sadism disorder. Scores in response to each vignette were summed to indicate the overall extent to which the condition described was stigmatized. Vignettes were based on DSM-5 descriptions. Higher scores indicate greater stigmatization of that condition. Mean scores and reliabilities for each condition are given in Table 1 .
The vignettes used in the study were:
"Peter has schizophrenia. Schizophrenia is a mental health disorder that presents with hallucinations, delusions and disorganized thinking. Peter believes he is being plotted against and watched by the government. He has poor grooming and hygiene; is bad at keeping eye contact and has little interest in socializing." "Cathy suffers from skin picking disorder, also known as dermatillomania. This is where a person feels compelled to pick at their skin to the extent that they will cause visible, painful wounds. Cathy uses tweezers to excessively pick, squeeze and gouge at imagined skin deficits on her face. She frequently gets infections in these wounds but persists with the behavior." "Bertie has been diagnosed with sexual sadism disorder. This is a paraphilic disorder characterized by the recurrent, intense sexual arousal from the physical or psychological suffering of another person. It manifests itself in fantasies, urges and behaviors."
Results
All data and analysis code are publicly available in the Open Science Framework (https://osf.io/aj9s6/). Analyses were conducted in R using lme4 (Bates et al. 2015) and lmerTest (Kuznetsova et al. 2017) . Scores were z-scored prior to analyses. We analyzed stigmatization using a mixed-effects model, with participant and vignette as random factors. Scores on the pathogen, sexual, and moral disgust subscales were entered simultaneously as predictors.
Our analysis showed a significant positive effect of pathogen disgust (estimate = .265, SE = .082, df = 86.9, t = 3.22, p = .0018). By contrast, the effects of moral disgust (estimate = − .135, SE = .084, df = 86.9, t = − 1.62, p = .1089) and sexual disgust (estimate = .113, SE = .089, df = 86.9, t = 1.27, p = .207) were not significant. Figure 1 shows the relationship between pathogen disgust and stigmatization for each of the three mental health conditions. When analyzed separately, there were significant positive effects of pathogen disgust for skin picking and sexual sadism, but not schizophrenia (see https://osf.io/aj9s6/ for full analyses).
Discussion
The current study investigated possible relationships between components of disgust sensitivity and stigmatization of individuals with one of three mental health conditions (schizophrenia, skin picking disorder, or sexual sadism disorder).
Results of a mixed-effects model showed a positive relationship between pathogen disgust and stigmatization of individuals with these mental health conditions. By contrast, neither sexual nor moral disgust was significantly related to the stigmatization of individuals with these mental health conditions in this analysis. When each mental health condition was analyzed separately, there were significant positive effects of pathogen disgust for skin picking and sexual sadism, but not schizophrenia. Collectively, these results are consistent with Oaten et al.'s (2011) hypothesis that the "over inclusive" nature of infectious disease avoidance contributes to the stigmatization of individuals with mental health conditions. Although we find that pathogen disgust is positively correlated with the stigmatization of these three mental health conditions, the correlational study design we used in the current study does not allow us to conclude that pathogen disgust directly (i.e., causally) influences stigmatization of mental health conditions. Further work in which pathogen disgust is experimentally manipulated (following methods described in, e.g., Culpepper et al. 2018 or Tybur et al. 2011 would clarify this issue, although some recent work suggests that such priming manipulations do not necessarily have robust effects on social attitudes (see, e.g., Ji et al. 2019; Makhanova et al. 2019) . Further work would also be needed to identify whether the observed association between pathogen disgust and stigmatization of individuals with the three mental health conditions examined in the current study also occurs for stigmatization of individuals with other mental health conditions. Such work could also include other control conditions (e.g., comparing effects of pathogen and violence threats) and disentangle potential correlations between mental health conditions, infectious illnesses, and other disease cues (i.e., address confounds between mental health symptoms and cues of infectiousness).
In conclusion, we find that pathogen disgust predicts the stigmatization of individuals with one of three mental health conditions (schizophrenia, skin picking disorder, and sexual sadism disorder). These results support the proposal that pathogen disgust and stigmatization of individuals with mental health conditions may reflect a common underlying motivation.
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